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Abstract 

This descriptive study depicts a journey through the distribution and variation of the threatened plant com¬ 
munity Coastal Moonah Woodland in Victoria. Extant remnants are distributed in three broad geographic 
regions. In the south-west, stands are scattered from the South Australian border through to Portland, with 
one small isolated remnant at Warrnambool. On the Surf Coast, remnants are scattered from Aireys Inlet 
through to Queenscliff on the Bellarine Peninsula. Remnants occur on the southern Mornington Peninsula, 
with adjunct stands on Phillip Island and Wilsons Promontory. The community varies in species composi¬ 
tion, abundance and vegetation structure in relation to landscape position, exposure to coastal influences and 
disturbance history. The condition of remnants is generally poor due to their small size and coastal location 
where disturbance due to human activity and weed invasion is often high. The more isolated remnants in the 
south-west of the state appear to be better quality. This variety in vegetation structure and condition provides 
a diverse foundation for future enhancement of degraded Coastal Moonah Woodland remnants that may in¬ 
crease the success of conservation efforts. {The Victorian Naturalist 126 (5) 2009,170-179) 
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Introduction 

The plant community Coastal Moonah Wood¬ 
land occurs on alkaline dune systems within 
10 km of the Victorian coast and is listed as 
threatened under the Victorian Flora and 
Fauna Guarantee Act 1988. Coastal Moonah 
Woodland occurs within the broader vegeta¬ 
tion classification Ecological Vegetation Class 
(EVC) Coastal Alkaline Scrub (DSE 2004). 
Coastal Alkaline Scrub occurs on coastal, deep 
calcareous sand deposits, dune limestone, 
alkaline sand dunes and swales, which date 
from the Pleistocene (Bird 1975; McGregor 
and Johnstone 1987; Oates and Taranto 2001). 
Within this EVC, Coastal Moonah Woodland 
usually occurs on coastal limestone deposits, 
forming calcareous dunes, and previously occu 
pied large areas of coastal limestone in Victoria 
(Calder 1975; JCVRFASC 2000). The Scientific 
Advisory Committee (SAC) (1998) considered 
the community to have a restricted distribution 
in southern Victoria due to this dependence 
on alkaline soils and coastal influences (SAC 
1998). However, what appears to be this com¬ 
munity has also been identified on peaty and 
clay soils in other locations (Sutter and Downe 
2000; this study). 

Coastal Alkaline Scrub and Coastal Moonah 
Woodland remnants are known to occur in 
three broadly defined geographic regions along 
coastal Victoria. Stands occur in the south¬ 


west (SW) from the South Australian border 
through to Portland. Remnants are scattered 
along the Surf Coast from Aireys Inlet to the 
Bellarine Peninsula (BP/SC) and on the south¬ 
ern Mornington Peninsula (MP), with adjunct 
stands occurring on Phillip Island and Wilsons 
Promontory. There is a lack of knowledge re¬ 
garding the pre-European distribution of this 
community and thus the significance of re¬ 
maining stands. For example, on the Morning¬ 
ton Peninsula, Coastal Moonah Woodland is 
thought to have covered some 12 500 ha prior 
to European settlement (DSE 2002). Currently 
the extent of the community is less than 1000 
ha (about 10% of its original extent) most of 
which is significantly degraded (Tonkinson et 
al. 2003). Consequently the community is listed 
as threatened under the Flora and Fauna Guar¬ 
antee Act 1988 because it is in a demonstrable 
state of decline, which is likely to result in ex¬ 
tinction (SAC 1998; DSE 2002). 

The Action Statement (DSE 2002) prepared 
under the Flora and Fauna Guarantee Act 
1988 provides the main floristic description of 
Coastal Moonah Woodland for Victoria, and 
considered the following plant species (nomen¬ 
clature according to Walsh and Stajsic 2007) to 
be characteristic of the community: Coast Wir- 
ilda Acacia uncifolia , Rare Bitter-bush Adriana 
quadripartita , Small-leaved Clematis Clematis 
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microphylla , Kidney-weed Dichondra repens , 
Coast Tea-tree Leptospermum laevigatum , Coast 
Beard-heath Leucopogon parviflorus , Moonah 
Melaleuca lanceolata subsp. lanceolata y Thyme 
Rice-flower Pimelea serpyllifolia subsp. serpyl- 
lifolia and Coast Swainson-pea Swainsona les- 
sertiifolia (SAC 1998; DSE 2002). Although the 
name of the community suggests that Moonah 
is the dominant canopy component of the com¬ 
munity, this is misleading, as Coast Wirilda, 
Coast Tea-tree and Coast Beard-heath can also 
be co-dominant or even dominant in some 
instances. The community name suggests that 
structurally it is woodland. However, the com¬ 
munity generally forms a low open-forest (fol¬ 
lowing the structural classification of Specht 
and Specht 1999). This structural classification 
is variable as it also may be considered an open 
or closed shrubland, woodland, open wood¬ 
land and open-forest (DSE 2002) depending 
on its location in the landscape and exposure 
to coastal influences. The information used to 
define the Action Statement community de¬ 
scription was based mainly on data from the 
Mornington Peninsula. 

Aims 

Working within the confines of the Scientific 
Advisory Committee (1998) nomination of 
Coastal Moonah Woodland and the Action 
Statement (DSE 2002), remnants occurring on 
calcareous dunes throughout coastal Victoria 
were investigated to gain further insight into 
the nature of the plant community, Coastal 
Moonah Woodland, through documenting the 
distribution (pre-European (1750) and current) 
and floristic variation of this plant community. 
This information should assist land managers 
in the identification and management of Coast¬ 
al Moonah Woodland. 

Survey methods 

GIS (geographical information system) veg¬ 
etation mapping was undertaken to deter¬ 
mine possible locations of remnants of Coastal 
Moonah Woodland in Victoria. The majority 
of remnants were then ground truthed and a 
selection of sites was chosen randomly for de¬ 
tailed vegetation sampling. Vegetation quadrats 
were also extracted from the Victorian Flora 
Information System database (FIS 2007). Due 
to differences in these data sets not all quad¬ 
rat data were used in all analyses. It should be 
noted that this descriptive study is a collation 


of information obtained from various Coastal 
Moonah Woodland projects the authors have 
undertaken since 2002. 

Vegetation mapping 

GIS data held by the Department of Sustain¬ 
ability and Environment including hydrol- 
ogy, topography, geology, extant and pre-1750 
EVC layers and aerial photographs were used 
(Arcview 3.2) to determine known and possible 
locations of Coastal Alkaline Scrub, and hence 
possible stands of Coastal Moonah Woodland. 
Probable remnants were ground truthed in the 
field and then digitised to form the current dis¬ 
tribution of Coastal Moonah Woodland. The 
likely pre-European distribution of Coastal 
Moonah Woodland was determined by com¬ 
bining the geology and pre-1750 EVC layers. 

Vegetation survey 

A total of 89 vegetation quadrats, each 10 x 10 m, 
were undertaken in spring over a four-year 
period from 2002 to 2006 in known Coastal 
Moonah Woodland remnants. In each quadrat 
the following information was recorded: GPS 
location (GDA 94, zone 54), aspect, altitude, 
height (metres) of dominant canopy species, 
and canopy cover, the length of logs >100 mm 
diameter, and of branches <100 mm diameter. 
Projective foliage cover values were estimated 
for mid-storey trees, shrubs, perennial grasses, 
perennial forbs, weeds, litter, bare ground and 
moss. All vascular plant species were identified 
and their percentage foliage cover recorded us¬ 
ing a modified example of the Braun-Blanquet 
scale based on Ough (2001). Plant taxonomy 
follows Walsh and Stajsic (2007) and structural 
types were determined according to the system 
of Specht and Specht (1999). A further 71 veg¬ 
etation quadrats were extracted from the Victo¬ 
rian Flora Information System (FIS 2007), thus 
a total of 160 vegetation quadrats were used for 
analysis (Table 1). Vegetation quadrats extracted 
from the FIS did not include environmental at¬ 
tributes such as litter, bare ground and moss, 
thus data presented in relation to these group¬ 
ings is a subset. 

Survey outcomes 

Community state-wide comparisons 
It is estimated that Coastal Moonah Woodland 
once occupied some 12978 ha of coastal lime 
stone in Victoria before European settlement 
(Fig. 1). Coastal Moonah Woodland currently 
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Table 1. Summary locations of stands of Coastal 
Moonah Woodland in coastal Victoria, displaying 
the broad geographic region, data source, general 
location, number of quadrats undertaken and whether 
the remnant was ground truthed in this study. 

Source 

General 

No 

Ground 


location 

of 

truthed 


quadrats 


South-western 


11 


Tli is study 

Bridgewater Lakes 

3 

Y 

FIS 

Bridgewater Lakes 

2 

Y 

This study 

Discovery Bay 

4 

Y 

FIS 

Nelson 

2 

Y 

This study 

Nelson 


Y 

This study 

Portland 


Y 

This study 

Warrnambool 


Y 

Bellarine Peninsula/Surf Coast 

31 


This study 

Bells Beach 


Y 

This study 

Anglesea 


Y 

This study 

Torquay 


Y 

FIS 

Anglesea 

3 

Y 

FIS 

Aireys Inlet 

1 

Y 

FIS 

Breamlea 

7 

Y 

FIS 

Pt Addis 

2 

Y 

FIS 

Jan Juc 

1 

Y 

This study 

Barwon Heads 

2 

Y 

This study 

Pt Lonsdale 

3 

Y 

This study 

Queenscliff 


Y 

This study 

Swan Island 


Y 

FIS 

Barwon Heads 

5 

Y 

FIS 

Queenscliff 

2 

Y 

FIS 

Swan Island 

5 

Y 

Mornington/Nepean Peninsula 

118 


This study 

Nepean Peninsula 

77 

Y 

FIS 

Nepean Peninsula 

30 

Y 

This study 

Churchill Island 


Y 

FIS 

Churchill Island 

3 

Y 

This study 

Phillip Island 


Y 

FIS 

Phillip Island 

6 

Y 

FIS 

Wilsons Promontory 2 

N 

Total 


160 



occupies 980 ha, around 7.5% of its original 
distribution. In the south-west of the State it 
occupies less than 3.5% of its original distribu¬ 
tion (pre-1750 - 5200 ha, currently - 180 ha) 
occurring from Portland through to the South 
Australian border. Only one very isolated stand 
remains in the Warrnambool area. Along the 
central southern coast only 9% remains (pre- 
1750 - 7778 ha, currently - 800 ha), where on 
the Surf Coast scattered stands occur from Air- 
eys Inlet through to Queenscliff on the Bellarine 
Peninsula and on the Mornington Peninsula, 
mainly on the Nepean Peninsula, with outliers 
on Phillip Island and Wilsons Promontory. 


Throughout Victoria, remnants of Coastal 
Moonah Woodland had an average of 26 vas¬ 
cular plant species per quadrat (Fig. 2, range 6 
- 44). The south-west remnants had the highest 
richness, with 31 species (range 15 - 43) and 
there was a predominance of native species. 
The Bellarine Peninsula/Surf Coast and Morn¬ 
ington Peninsula remnants had similar species 
richness, 24 (range 6 - 43) to 26 (range 6 - 44) 
respectively, as well as comparable native to 
exotic species ratio. Of the 444 plant species 
recorded in this community throughout the 
State, 256 (58%) were native. 

Throughout the State, Moonah is notably the 
most frequent species, followed by Coast Beard- 
heath and Coast Tea-tree (Table 2). These spe¬ 
cies are common in the canopy, while Coast 
Beard-heath and Coast Tea-tree also frequently 
inhabit the shrub stratum. 

The most commonly occurring exotic spe¬ 
cies in Coastal Moonah Woodland remnants 
is Hares Tail Lagurus ovatus; this species oc¬ 
curred in greater than 50% of quadrats (Table 
2). Other exotic species that frequently occurred 
at sites, but have not been reported before as 
common in this community, include Common 
Sow-thistle Sonchus oleraceus , and the following 
grasses, Fern Grass Catapodium rigidum , Fescue 
Vulpia spp. and Hair Grass Aira spp. 

When comparing the broad life-form groups, 
moss, bare ground and litter values for Coastal 
Moonah Woodland from the geographical re¬ 
gions, the more remote remnants in the south¬ 
west have a higher cover of moss and canopy 
(Fig. 3). In contrast, remnants in the Bellarine 
Peninsula/Surf Coast and Mornington Peninsula 
regions have a lower cover of these life forms and 
a higher cover of litter, bare ground, perennial 
grasses, weeds, shrubs and mid-storey shrubs 

(Fig-3). c 

A common finding across the state was that 
herbs comprised about 75% of the cover in 
Coastal Moonah Woodland communities. 
Grasses and sedges represented 25% of this 
group (Fig. 4). The south-western remnants 
differed from the rest of the State with a higher 
proportion of Golden Wattle Acacia pycnantha , 
Coast Wattle Acacia longifolia var. sophorae and 
Coast Ballart Exocarpos syrticola in the canopy 
layer (Fig. 5). The south-west remnants also 
lack Coast Tea-tree and Coast Wirilda, which 
are common in the south-central remnants. 


172 


The Victorian Naturalist 












Contributions 



0 


100 


200 


300 Kilometer* 


t 


Fig. 1 . The probable pre-European (pre-1750) distribution of Coastal Moonah Woodland in Victoria. 
Hatched ovals highlight the three main regions (South-west, Bellarine Peninsula/Surf Coast and Mornington 
Peninsula), with outliers on Phillip Island and Wilsons Promontory, where remnants of the plant community 
can still be found. 


Community regional comparisons 
South-west 

In the south-west of the State, prior to Euro¬ 
pean settlement, Coastal Moonah Woodland 
probably occupied 5200 ha in a band from 
the South Australian border along the coast to 
Cape Bridgewater and Cape Nelson. Situated 
between Coastal Scrubs and Eucalypt Wood¬ 
lands, it would have extended inland generally 
around 2 km but in some locations up to 6 km. 
Currently Coastal Moonah Woodland occupies 
180 ha (approximately 3.5% of its original ex¬ 
tent) in south-western Victoria. 

In the south-east of South Australia, near the 
Victorian border, Crocker (1944) described a 
floristic community where Moonah is the dom¬ 


inant and Drooping Sheoke Casuarina stricta 
(now Allocasuarina verticillata ) and Sweet Bur- 
saria Bursaria spinosa are sub- or co-dominant. 
In this community grasses and forbs dominat¬ 
ed the ground flora. In 1964 the Soil Conserva¬ 
tion Authority published A study of the land in 
south-western Victoria where it also describes 
a Moonah-Drooping Sheoke tall dry scrub in 
the region (Gibbons and Downes 1964). On the 
Eyre Peninsula, a Moonah-Drooping Sheoke 
association is common, with Moonah the usual 
dominant. Also in south-western Victoria, 
Head (1988) examined pollen, sediments and 
charcoal layers as well as peat profiles in the 
Discovery Bay region. Head (1988) determined 
that over the past 6000 years Allocasuarina 
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Fig. 2. The average species richness of native, exotic and all species recorded in the floristic quadrats, displayed 
across the three geographic regions: SW = South-west (n = 11), BP/SC = Bellarine Peninsula and Surf Coast 
(n = 31), MP = Mornington Peninsula (n = 118) and Victoria as a whole (n = 160). The standard deviation is 
shown. 


woodland dominated the dryland vegetation, 
with a Moonah composite scrub association on 
the dunes. Grasses dominated the understorey 
with scattered occurrences of Bursaria, Moon¬ 
ah and the occasional eucalypt; Allocasuarina 
pollen samples were more common on the 
landward side and Moonah on the seaward side 
of the hind dune landscape. Consequently it 
seems reasonable to suggest that the Allocasua¬ 
rina dominated community may have replaced 
the Moonah dune community once the dune 
system stabilised. For the past 7000 years these 
major vegetation types have been continuously 
present in this landscape (Head 1988). 

Scattered stands of Coastal Moonah Wood¬ 
land still remain from Portland along the hind 
dunes to the South Australian/Victorian border 
(and across the border). Significant stands of 
Coastal Moonah Woodland occur at Bridge- 
water Lakes, with other sites scattered along 
Discovery Bay to Nelson. Coastal Moonah 
Woodland also occurs at the Enchanted Forest 
in the Cape Nelson State Park. Remnants of the 
community are usually found at the landward 
extent of the coastal dune system and often ex¬ 


tend along watercourses and swamps on peaty 
soils. One isolated stand occurs at Warrnam- 
bool near Thunder Point, suggesting that the 
community may have once been more wide¬ 
spread in this region. 

In the south-west the community occurs 
in wetter sites and has abundant moss beds, 
which are quite different from the remnants 
on the Bellarine and Mornington Peninsulas. 
Coast Wirilda is absent, replaced to some ex¬ 
tent by Coast Wattle. However, Coast Wattle 
invasion (as an ecological weed) is frequent 
and appears in, or adjacent to, Coastal Moonah 
Woodland on disturbed sites. Coast Sword- 
sedge Lepidosperma gladiatum is common in 
the understorey and is dominant in wet sites. 
Bower Spinach Tetragonia implexicoma oc¬ 
curs at all locations as a major component in 
the understorey and sometimes reaches the 
canopy. Manna Gum Eucalyptus viminalis and 
Large-fruited Yellow-gum Eucalyptus leucoxy- 
lon subsp. megalocarpa occasionally occur as 
scattered individuals around sites near Nelson 
(FIS 2007). 
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Bellarine Peninsula/Surf Coast 
Pre-European settlement, Coastal Moonah 
Woodland would have occurred scattered 
along the Surf Coast, east of Aireys Inlet to 
Breamlea. Very likely these patches would have 
extended approximately one kilometre inland 
and in some regions dominated the riparian 
zone close to the sea. 

Today, stands of Coastal Moonah Woodland 
are scattered along the Surf Coast between An- 
glesea and Torquay. The main stands occur at 
Anglesea, as an ecotone alongside Estuarine 
Swamp Scrub at the Anglesea River, at Point 
Roadknight on the Foreshore Reserve and at 
Bells Beach. These occurrences are in moderate 
condition. A few highly degraded stands occur 
at Breamlea and Torquay, with mature Moonah 
trees scattered amongst residential develop¬ 
ments. These remnants occur on carbonaceous 
clay, sand and basaltic larva, with some stands 
occurring on peaty soils. 

Pre-European settlement, on the Bellarine 
Peninsula, Coastal Moonah Woodland would 
have dominated coastal and near-coastal envi¬ 
ronments reaching approximately 5 km inland 
in some areas. Most likely it occurred as a large 
continuous band, beginning a few kilometres 
before Barwon Heads, extending to Queens- 


Table 2. The percent frequency of (A) native species 
that occurred in 50% or more of quadrats and 
(B) nine frequent exotic species that occurred in 
quadrats sampled in Coastal Moonah Woodland. 
Where Percent Frequency is the number of quadrats, 
expressed as a percentage, in which each species was 
recorded. 


Scientific Name % 

Frequency 


(A) Species occurring in 50% + of 
quadrats 

Melaleuca lanceolata subsp. lanceolata 
Leucopogon parviflorus 74 

Rhagodia candolleana subsp. candolleana 1 1 
Clematis microphylla 66 

Tetragonia implexicoma 66 

Leptospermum laevigatum 65 

Dichondra repens 63 

Austrostipa flavescens 50 

Pimelea serpyllifolia subsp. serpyllifolia 50 

(B) Frequently occurring exotic species 

Lagurus ovatus 53 

Polygala myrtifolia var. myrtifolia 44 

Sonchus oleraceus 43 

Ehrharta erecta var. erecta 41 

Catapodium rigidum 39 

Asparagus asparagoides 37 

Rhamnus alaternus 28 

Vulpia spp. 28 

Aira spp. 27 
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Fig. 3. The average per-cent cover of broad life form groups, moss, bare ground and litter per quadrat expressed 
as a percentage of the total in the three geographic regions and throughout Victoria. SW = south-west (n = 7), 
BP/SC = Bellarine Peninsula and Surf Coast (n = 5), MP = Mornington Peninsula (n = 77) and Victoria as a 
whole (n= 89). 
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Fig. 4. The average frequency of the different life forms expressed as a percentage of the total, in the three 
geographic regions and throughout Victoria. SW = south-west (n = 11), BP/SC = Bellarine Peninsula and Surf 
Coast (n = 31), MP = Mornington Peninsula (n = 1 18) and Victoria as a whole (n = 160). Life forms are T = 
tree, MS = medium shrub, SS = small shrub, PS - prostrate shrub, LH = large herb, MH = medium herb, SH 
- small herb, LTG = large tufted graminoid, MTG = medium tufted graminoid, TTG = tiny tufted graminoid, 
MNG = medium to tiny non-tufted graminoid, TF = tree fern, EP = epiphyte and SC = scrambler or climber. 
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Fig. 5. The average frequency of canopy species (trees and small trees) per quadrat expressed as a percentage 
of the total in the three geographic regions and throughout Victoria. SW = south-west (n = 11), BP/SC = 
Bellarine Peninsula and Surf Coast (n = 31), MP = Mornington Peninsula (n = 118) and Victoria as a whole 
(n = 160). 
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cliff and Swan Island. At Portarlington, a large 
region of Coastal Moonah Woodland probably 
followed the coast south to Swan Bay and inland 
a few kilometres. Currently only one small rem¬ 
nant of mature Moonah trees (no understorey) 
exists on a roadside reserve at Indented Head. 

On the Bellarine Peninsula surrounding Swan 
Bay, Weston and Moulton (1999) described 
several woodland communities that varied in 
structure and composition. Some were struc¬ 
turally dominated by Coast Tea-tree and were 
often associated with Coast Beard-heath. In 
these communities the understorey was usu¬ 
ally composed of Small-leaved Clematis, Bower 
Spinach and Coastal Sword Sedge. In other 
more disturbed areas, Coast Wirilda occurred 
in association with Coast Beard-heath (Weston 
and Moulton 1999). Coastal Moonah Wood¬ 
land with variable understorey composition 
with a few old Coast Beard-heath individuals 
may represent an older community state of the 
above mentioned vegetation associations (Wes¬ 
ton and Moulton 1999). 

Currently the main stands of Coastal Moonah 
Woodland on the Bellarine Peninsula occur 
at Swan Island, 'The Narrows’ in Queenscliff, 
Point Lonsdale Golf Club and at 54 Acres and 
Saratoga Parks (both in Bar won Heads). The 
community occurs mainly on calcareous dunes, 
although a few ecotone sites are on peaty soils 
adjacent to watercourses and salt marshes. All 
characteristic species are present, with Bower 
Spinach abundant at all sites. The canopy may 
consist of Moonah, Coast Beard-heath or Coast 
Tea-tree or some combination of these three 
species. Small-flower Flax-lily Dianella brevi- 
caulis occurs in the community at most loca¬ 
tions. Large, presumably very old, individuals 
of Moonah are scattered in paddocks through¬ 
out the region, up to a kilometre inland. The 
endangered Bellarine Yellow Gum Eucalyptus 
leucoxylon subsp. bellarinensis occurs adjacent 
to calcareous dune communities on the Bellar¬ 
ine Peninsula (FIS 2007). 

Mornington Peninsula 

On the Mornington Peninsula the pre-Euro¬ 
pean distribution of Coastal Moonah Wood¬ 
land included most of the calcareous dune fields 
of the Nepean Peninsula. There are currently 
many small stands of Coastal Moonah Wood¬ 
land on the Peninsula, totalling some 800 ha. 
These are scattered between Point Nepean, Cape 
Schanck and Tootgarook. The largest stands are 


in Point Nepean National Park (> 300 ha), at 
Tootgarook (approximately 100 ha on private 
land) and some 75 ha in private ownership 
adjacent to the Gunnamatta Life Saving Club. 
All other stands are less than 50 ha (Tonkinson 
et. al 2003). Again the dominant canopy spe¬ 
cies vary and may be Moonah, Coast Beard- 
heath or Coast Tea-tree or some combination 
of these. Partly due to the disturbed nature of 
existing remnants, the structure and floristic 
composition of the community varies. Native 
species that are typical disturbance colonisers 
include Coast Tea-tree, Seaberry Saltbush Rha- 
godia candolleana and Bower Spinach. Coast 
Banksia Banksia integrifolia often occurs as 
scattered individuals, mainly outside Coastal 
Moonah Woodland remnants, and may be part 
of a related plant community. 

On Churchill Island, a similar vegetation type 
dominated by Moonah occurs on basaltic day 
loam and is less than two hectares (Sutter and 
Downe 2000). Two degraded and unusual rem¬ 
nants dominated by Moonah occur on Phillip 
Island. One stand is on peaty soils adjacent to 
salt marsh and includes Coast Manna Gum Eu¬ 
calyptus viminalis subsp. pryoriana and other 
species uncharacteristic of Coastal Moonah 
Woodland (Sutter and Downe 2000). The sec¬ 
ond occurrence is Coastal Moonah Woodland 
as it occurs on a calcareous dune system where 
Seaberry Saltbush and Bower Spinach domi¬ 
nate the understorey (Sutter and Downe 2000). 

The most easterly occurrence of Coastal 
Moonah Woodland is at Wilsons Promontory. 
On the calcareous dunes of Yanakie Isthmus, 
Moonah is absent (Willis 1948), although we 
find most of the species that are characteristic 
of Coastal Moonah Woodland (Chesterfield 
1998; FIS 2007). Pollen studies undertaken in 
this region reveal that over the last 6000 years 
the calcareous hind dune vegetation has been 
dominated by Drooping Sheoke woodland 
(Hope 1974). Coast Banksia occurred in the 
dune swales, and on the more exposed seaward 
dunes scrub dominated by Coast Tea-tree may 
have occurred (Hope 1974). 

Discussion 

This descriptive study documents the current 
extent and floristic variation of Coastal Moonah 
Woodland in Victoria. It highlights the severe 
decline in extent since European settlement to 
less than 10% of its original distribution. The 
community varies floristically throughout its 
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range depending on location in the landscape, 
exposure to coastal influences and disturbance 
history. The small size of remnants and their 
proximity to human activity has resulted in 
many degraded and weed-invaded stands. The 
largest remnants occur on the southern Morn- 
ington Peninsula and the Discovery Bay region 
in south-west Victoria. 

Community floristics (composition, structure, 
definition) 

Remnants in south-western Victoria had higher 
species richness, a greater proportion of native 
species, and generally were in better condition 
when compared with remnants elsewhere in 
the State. This could be a consequence of the 
different land uses surrounding the community 
in other regions. The south-west remnants are 
primarily surrounded by agriculture, whereas 
remnants elsewhere have more urban land 
use. Remnants on the southern Mornington 
Peninsula, Bellarine Peninsula and Surf Coast 
had similar species richness and a similar ratio 
of exotic to native species. These remnants are 
close to human habitation and hence increased 
opportunity for disturbance and weed invasion. 
Seaberry Saltbush, Bower Spinach and Coast 
Tea-tree are typical coastal disturbance colonis¬ 
ers. We found them in at least 65% of sites. 

Some of the species, which are considered to 
be characteristic of this community, were not 
recorded in the quadrats, despite being ob¬ 
served in adjacent vegetation and in the local 
area. This detection issue highlights the need 
for a thorough search of the remnant and im¬ 
mediate surrounding landscape for character¬ 
istic species of the community, particularly in 
urban and highly fragmented areas. In these 
localities past and present disturbances may 
have made detection of species and indeed the 
identification of the community problematic. 
Indeed some species may have disappeared 
from the remnant altogether. For example, in 
the historical literature Drooping Sheoke is 
commonly reported as a co-dominant of the 
canopy (Crocker 1944; Gibbons and Downes 
1964; Calder 1975; Head 1988). However, 
presently this species occurs only as scattered 
individuals and is not commonly reported in 
Coastal Moonah Woodland. Coast Spear-grass 
Austrostipa flavescens was recorded frequently 
in this community, although it has not been 
mentioned in the Action Statement as a char¬ 
acter species (DSE 2002). 


Coastal Moonah Woodland has a variable 
structure depending on location in the land¬ 
scape, exposure to coastal influences and dis¬ 
turbance history. Some expressions of the com¬ 
munity are a closed shrubland formation, while 
others exhibit an open-forest structure. Its 
understorey structure also varies; for example, 
an open-forest remnant may have a grassy or 
shrubby understorey. The results of this study 
display trends in good quality remnants (e.g. 
remnants that have low weed cover) of an ex¬ 
tensive moss and herbaceous component in the 
ground layer. The Moonah Melaleuca lanceo - 
lata dune communities studied by Wark (1999) 
displayed similar structural variation. In these 
dune communities several species were found 
in all sub-communities, which varied from 
open scrub to open heath. These were Moon¬ 
ah, Coast Beard-heath, Silky Guinea-flower 
Hibberta sericea , Coast Tussock-grass Poa poi - 
formis. Coast Sword-sedge and several other 
herbaceous species (Wark 1999). 

A question of geology 

This study focused on the calcareous dune sys¬ 
tems, as the Action Statement outlines that the 
community has a restricted distribution due to 
this reliance on coastal dune limestone (DSE 
2002). However, there are floristically similar 
vegetation types occurring on other soil types, 
including basalt, saline and peaty soils, shell 
middens and old bird rookeries, for example 
the similar vegetation dominated by Moonah 
on Churchill and Phillip Islands. This vegeta¬ 
tion is not considered part of Coastal Moonah 
Woodland due to the soil difference. In addi¬ 
tion, these vegetation types do not align with the 
description of the Ecological Vegetation Class 
of Coastal Alkaline Scrub. However, some of 
these communities are often ecotones or edges 
of Coastal Moonah Woodland and neighbour¬ 
ing vegetation. Some of these substrates are 
alkaline or the remains of substrates that were 
once alkaline that supported Coastal Moonah 
Woodland but have now been eroded away (e.g. 
shell middens and bird rookeries). This ecotone 
vegetation usually has all the characteristic spe¬ 
cies of Coastal Moonah Woodland present with 
a few extra uncharacteristic species as well. 

Management implications 
The majority of Coastal Moonah Woodland 
remnants have high rehabilitation potential, 
and community groups have shown interest in 
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participating in rehabilitation activities. Fenc¬ 
ing sites to minimise human disturbance and 
weed control would improve the condition and 
resilience of remnants. 

Mature remnant Moonah trees are located in 
parks, residential gardens, along roadsides and 
scattered in paddocks. These stands have good 
canopy cover, usually with exotic grasses (less 
than 300 mm high) dominating the under¬ 
storey. These sites clearly no longer qualify as 
Coastal Moonah Woodland as they lack essen¬ 
tial community characteristics and the grassy 
understorey is frequently mown or grazed. 
However, such sites have high revegetation 
potential, due to the persistence of a structural 
framework and lack of woody weed invasion. 

In conclusion 

This journey through the distribution and flo- 
ristics of Coastal Moonah Woodland in Victo¬ 
ria hopefully has provided insights that will be 
useful to land managers and naturalists alike. 
Extant remnants are distributed in three broad 
geographic regions in coastal Victoria; in the 
south-west from Portland through to the South 
Australian border, on the Surf Coast from Air- 
eys Inlet through to the Bellarine Peninsula and 
on the Mornington Peninsula, with outliers 
on Phillip Island and Wilsons Promontory. 
Generally, remnants in the south-west of the 
State appear in better condition, possibly due 
to fewer disturbances in adjoining vegetation. 
The degraded nature of remaining stands and 
the structural variation that results from distur¬ 
bance history and landscape position provide a 
diversity of remnants as a basis for future im¬ 
provement of community condition. 
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